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Introduction
Hypervalent iodine compounds have many applications in organic synthesis. They either enable organic transformations to be performed more selectively or facilitate conversions impossible with other reagents. 1 Molecular self-assembly is a widely studied phenomenon, but has been mostly focused on coordination chemistry and hydrogen bonding. Only little is known in the field of self-assembly of hypervalent compounds. 2 The goal of this paper is to analyze driving forces in the formation of self-assemblies of hypervalent iodine compounds, benziodoxole and benziodazoles derivatives. The bonding in hypervalent compounds has been addressed in general and also in special cases.
3 Hypervalent iodine 10-I-5 typically adopts a T-shaped geometry derived from a trigonal bipyramidal electron pair geometry, with the least electronegative substituent preferring an equatorial position, i.e. the base of the "T" and the two more electronegative substituents in the axial positions, trans to each other. Hypervalent iodine compounds can form polymeric structures through establishment of secondary bonds, as seen in iodosylbenzene and related compounds. 4 Secondary bonding can be compared to dative bonds in Lewis Acid-Base chemistry.
Results and Discussion
We investigated, using theoretical methods, the formation of two cyclic, trimeric self-assemblies of hypervalent iodine compounds as in the case of 1, reported by Ochiai and coworkers (Scheme 1), 5 and 2, respectively (Scheme 2). 
Scheme 2
To the best of our knowledge, self-assembly is not observed for the parent of this class of compounds, benziodoxole. Only weak secondary intermolecular interactions exist between molecules in the crystal. This was interpreted by the authors as a more ionic iodine oxygen bond. A review of crystal structures containing a PhIO 2 fragment in a T-shape geometry showed a good correlation between the two iodine oxygen bond lengths. 8 The shorter (more covalent) one distance is, i.e.
the longer (more ionic) the other becomes. In the case of 1 the iodine carbon bond is more covalent and the trans iodine oxygen bond has more ionic character and is therefore longer. This The structure of the monomers remains essentially intact. The self-assembly is strictly through secondary bonding to the carbonyl oxygen and, to a lesser extent, to the endocyclic oxygen. As a result, the total coordination number of iodine is five.
By way of contrast, the self-assembly (trimerization) of 2 leads to a rearrangement of the primary and secondary bonding (Scheme 2).
The monomer of 2 is an example of the recently established class of benziodazoles. 9 However, because of the bicyclic nature of 2, the least electronegative substituent is forced into an axial position and an electronegative substituent into an equatorial position, resulting in a trans configuration of an electronegative substituents (O) and a less electronegative substituents (C), which favors a more covalent bond (Scheme 3). This unstable arrangement of substituents is alleviated by intermolecular self-assembly of 2. A and B) arrangements. The lowest energy structure is consistent with the one observed in the solid state. 9 Both trans O-I-C structures are either 9.9 or 12.3 kcal/mol higher in energy than the lowest energy structure. One of the structures, C, exhibits an intramolecular hydrogen bond which contributes to its stabilization. It is therefore ca. 2.4 kcal/mol lower in energy than its conformer D (Figures 4 and 5) . The clear preference in benziodazoles is to have the electronegative substituents in a trans arrangement. In 2, through the attachment of the nitrogen containing substituent to the carboxylate, the unfavorable isomer is forced upon the structure (Figure 6 ). This leads to the formation of a new intermolecular bond between monomers of 2. However, because of the bicyclic nature of the molecule, the increase in the I-O distance is not as significant as in the unrestricted structures. It is close to the one seen for 3.
All isomers with the trans O-I-C arrangement (C and D) have higher relative energies than the ones with trans O-I-N (
The intermolecular bond formation restores the preferred placement of the two most electronegative substituents in the axial positions and the aromatic ring in the equatorial. Thus, the intermolecular bond becomes a primary bond (part of the T-shaped arrangement of substituents), while the intramolecular I-O bond now only serves as a secondary bond (Figure 7 ). The energy released related to the formation of the trimer is 77.1 kcal/mol (25.7 kcal/mol per monomer). This value is considerably higher than for 1. The trimerization leaves a gap behind in the center of the molecule, which is the location of a chloroform molecule in the solid-state structure (Figure 7 ). 6 The intermolecular I-O distance is overestimated. This may be due to the fact that a chloroform solvent molecule is in the gap of the structure in the crystal. All other important features agree well with the experimental data.
Experimental Section
General Procedures. All calculations were done at the HF/LANL2DZ and B3LYP/LANL2DZ levels of theory using the programs Gaussian 94 10 and Gaussian 98 11 on a Silicon Graphics
Origin 3000 Cluster, Sunblade 1000 and 2000 workstations and a Silicon Graphics Octane workstation. Molecular images were created using MacMolPlt
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